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72.15E -75. 25 The solid solutions Pt3FexMn1-x are isostructural over the entire concentration range (0 x 1), ordering in an fcc lattice (Cu3Au-type). The non-magnetic Pt atoms are ordered and occupy the 3(c) sites whereas the magnetically active Mn and FJ atoms are randomly distributed in I (a) sites. The initial alloys have very close lattice parameters viz. a = 3.89 A for Pt3Mn and a = 3.87 A for Pt3Fe [1] . The unchanged crystal structure and a feeble composition dependence of the lattice parameter are ideal conditions for studying a transition in the magnetic state in Pt3Fe,,Mn, from ferromagnetic in Pt3Mn (T~ = 390 K) to the antiferromagnetic in Pt3Fe (TN = 170 K), as Fe atoms are gradually substituted for Mn, i.e. as x is increased from 0 to 1 [1, 2] . From an analysis of the neutron diffraction and magnetic measurements it was concluded that the sign of the exchange interaction JMn -Fe reverses in the ferromagnetic-antiferromagnetic transition region (0.5 x 0.7) [3] . The heat capacity of Pt3FexMn1 _x alloys has been measured by Kourov et al. [4] . In this paper we report electrical resistivity ( p) data as a function of temperature (100-500 K) for alloys with compositions corresponding to x = 0, 0.5, 0.6, 0.7, 0.8 and 1.0, and discuss the observed p-anomalies in the light of the existing information on the magnetic structure.
Experiment
The alloys were prepared by repeated melting of the high-purity constituent metals in an electric arcfurnace under argon atmosphere. The [5] . Since no « antiferromagnetic » reflections were observed in the range 0 x 0.5 and no o ferromagnetic » reflections in the range 0.7 x 1, in the neutron diffraction spectra [3] , the temperature corresponding to the point of inflection in the p(T) curves, viz. at 380 K and 304 K for x = 0 and x = 0. (Fig. 1) . The plot for x = 0.6, however, shows the inflection points namely at 240 K and at 300 K. This is consistent with the heat capacity results on Pt~Fe~M~ _~ [4] [4] . Dubinin et al. [6] have also obtained evidence of a complex magnetic structure for Pt3Feo.6Mno.4 from their neutron diffraction pattern recorded at 4.2 K which cannot be attributed to a finely dispersed mixture of ferromagnetic and antiferromagnetic phases, the formation of which would entail considerable broadening of the magnetic reflections which is not observed experimentally. These authors have used the recently developed group theoretical and molecular field methods to determine the magnetic structure, and proposed that the ferromagnetic-antiferromagnetic transition in Pt3FexMn1-x passes through a system of non-collinear magnetic structures. The magnetic phase diagram constructed by them is shown in figure 2 , where 7~ N/TB Fig. 2. -Magnetic phase diagram of Pt3FexMn1 _x system from reference [6] . TB denotes the Curie temperature of Pt3Mn. Curve 1 is a calculated curve for ferromagnetic structure whereas 1' and 2 are calculated assuming non-colinear structures. Closed circles (40) denote present data from Fig. 1 .
is plotted as a function of x, T being the Curie temperature of the alloy Pt3Mn and T c and TN are the temperatures at which coherent neutron diffraction reflections ( 100) fe rro and (1/2 1/2 0)af vanish. The curve 1 is calculated for ferromagnetic structure and curves 1' and 2 are calculated for non-collinear structures [6] . It is interesting to note that the temperature corresponding to the two inflection points (viz. 300 K and 240 K) in the p(T) plot for x = 0.6 composition agree with curve 1 and 1', respectively, implying that for this alloy in addition to the ferromagnetic domains there is also evidence of a heterogeneous non-colinear magnetic structure.
In the case of the alloy Pt3Feo.7Mno.3 (x = 0.7) we could observe only one point of inflection corresponding to TN (i.e. curve 2 in Fig. 2 ). It has been remarked that the ferromagnetic reflection (100) in this alloy is very low in intensity owing to the proximity of the concentration xo ~ 0.71, at which it vanishes [6] , making any p-anomaly corresponding to curve 1 unobservable. Any transition corresponding to the non-colinear structure (1') should possibly appear only below the range of temperature of present measurements.
In conclusion, the present resistivity analysis lends support to the conjecture that the ferromagnetic-antiferromagnetic transition in Pt3FexMn1-x is via a system of structures with noncolinear orientation of the atomic magnetic moments of the alloy components. An alternate possibility that this transition could come about by the nucleation and growth of a collinear antiferromagnetic (Pt3Fe) structure in a matrix with a collinear ferromagnetic (Pt3Mn) structure with increase in x was ruled out since there were no signs of broadening of magnetic reflections in the transition region (0.5 x 0.7) [2] .
Finally, the less than linear increase in the resistivity in the paramagnetic regime, in the case of concentration x = 1.0 (and to some extent in the case of x = 0.8 and 0.7) points to a tendency towards resistivity saturation i.e. a reduction in the electronic mean free path in such high resistivity alloys [7] .
